A total of 480 nursery pigs (PIC C-29 × 359, initially 12.9 lb) were used in a 38-d growth trial to determine the effects of soy protein sources on pig performance. There were 10 pigs per pen and 8 replications per treatment. The 6 dietary treatments were a negative control, corn-soybean meal-based diet (30.1% soybean meal), and diets containing five different specialty protein sources including: Nutrivance, HP 300, soy protein concentrate (SPC), or NF8 or fish meal replacing 10% of the soybean meal in the negative control diet. Experimental diets were fed in two phases (5 lb per pig on d 0 to approximately d 14 and d 14 to 24) with a common diet fed from d 24 to 38. Diets contained 25 and 10% dried whey in phases 1 and 2, respectively. From d 0 to 14, pigs fed diets containing Nutrivance or NF8 had greater (P < 0.05) ADG than pigs fed the negative control, high SBM diet. Also, pigs fed the NF8 diet had greater (P < 0.05) ADG than pigs fed diets containing SPC or fish meal. The growth response was a result of greater (P < 0.05) ADFI for pigs fed the Nutrivance diet and improved (P < 0.05) feed efficiency for the NF8 diet. From d 14 to 24, pigs fed the diets containing fish meal or HP 300 had greater (P < 0.05) ADG than pigs fed NF8, with pigs fed NF8 having poorer (P < 0.05) F/G compared with pigs fed all other treatments. From d 0 to 24, pigs fed the diet containing HP 300 had greater (P < 0.05) ADG than pigs fed the negative control, high SBM diet, with other treatments being intermediate. Pigs fed the diet containing HP 300 had improved (P < 0.05) F/G compared with pigs fed all other protein sources except fish meal. Pigs fed the fish meal diet also had improved (P < 0.05) F/G compared with pigs fed the diet containing NF8. The improvement in performance from d 0 to 14 for pigs fed the diet containing Nutrivance resulted in a 0.5 lb heavier (P < 0.05) pig on d 14 as compared to the negative control diet. The 0.5 lb advantage in BW over the negative control was maintained to the end of the trial (d 38) and was similar to the final BW of pigs fed the HP 300 diet; however, the weight advantage was no longer statistically significant.
Introduction
Diets for nursery pigs require high levels of digestible amino acids to meet their requirements. Highly palatable ingredients are also needed to encourage feed intake as young pigs are in an energy deficient state during the nursery phase. The most economical Swine Day 2015 protein source for pigs is usually soybean meal; however, soybean meal contains antinutritional factors, such as trypsin inhibitors and oligosaccharides, which can reduce the performance of young pigs. These reductions in performance with soybean meal are particularly noted when pigs are exposed to more stressful, commercial nursery conditions. Thus, specialty protein sources are used in diets immediately after weaning to decrease the soybean meal inclusion rate in the diet.
In the past, the most common protein sources for these diets included spray-dried animal plasma, blood meal, and fish meal. Producer and nutritionist concerns with cost, availability, and inclusion limits for animal-based proteins have led to increased interest in further processed soy products to be used in young pig diets. Past research with soy protein concentrate has often shown that anti-nutritional factors can be reduced, but palatability and feed intake can remain an issue with some specialty soy products. The objective of this experiment was to determine the effect of different soy protein sources on performance of pigs from weaning to 25 lb under typical commercial nursery pig production conditions.
Procedures
The Kansas State University Institutional Animal Care and Use Committee approved the protocol used in this experiment. A total of 480 pigs (PIC C-29 × 359, initially 12.9 lb) with 10 pigs per pen and 8 replications per treatment were used in the study, conducted in a commercial research nursery in Ohio (Kalmbach Feeds, Sandusky OH). Pigs were weaned at approximately 18 to 20 d of age and allotted to pen based on initial body weight in a randomized complete block design. Each pen had slatted metal floors and was equipped with a 4-hole stainless steel feeder and one nipple-cup waterer for ad libitum access to feed and water. Pens were 5 × 6 ft to allow for 3 ft 2 per pig. Nursery rooms were not power washed after the previous group of pigs to better evaluate the difference observed between protein sources.
Pigs and feeders were weighed on d 0, 14, 24, and 38 after weaning, and data were used to calculate the response criteria of ADG, ADFI, F/G, removal rate, and mortality.
There were 6 treatments tested in this trial (Tables 1 and 2). The negative control diet was a corn-soybean meal-based diet (30.1%; SBM). Approximately 10% soybean meal in the negative control diet was then replaced with four soy protein sources including Nutrivance (Midwest Ag Enterprises, Marshall, MN); HP 300 (Hamlet Protein, Findlay, OH); soy protein concentrate (SPC, Soycomil P; ADM, Decatur, IL); or NF 8 (Nutraferma, North Sioux City, SD), and fish meal. For the positive control diet, fish meal (Omega Proteins, Houston, TX) replaced the same amount of soybean meal in the negative control diet. All diets contained the same level of L-lysine HCl. Inclusion rates for the specialty protein sources were altered to maintain the same soybean meal levels and SID lysine levels in the test diets containing the specialty protein sources. Inclusion rates for the specialty sources were: 8% Nutrivance, 9% HP 300, 6.85% soy protein concentrate, 11% NF8, or 6.7% fish meal throughout the experimental diet test period.
Experimental diets were fed in two phases with the first diet provided at 5 lb/pig. The second diet was then fed until d 24 after weaning (approximately 24 lb BW). The initial diet contained 25% dried whey and 10% dried distillers grains with solubles (DDGS).
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The phase 2 diet contained 10% dried whey and 10% DDGS. A common diet was fed from d 24 to 38 following the treatment diets (~24 to 41 lb).
Samples of the protein sources were collected at the feed mill during diet manufacturing. Complete diet samples were obtained from each of the dietary treatments each wk during the study. Composite samples were analyzed at a commercial laboratory (Ward Labs, Norfolk, NE; Table 3 ).
Data were analyzed using the PROC GLIMMIX procedure in SAS (SAS Institute, Inc., Cary, NC) with pen as the experimental unit. Dietary treatments were the fixed effect, and block served as the random effect in analysis. Means are reported as least squares means with individual treatment difference used to determine differences between protein sources. Significant differences between treatments were determined by using (P < 0.05) and trends were declared at P < 0.10.
Results and Discussion
A total of 8 of the 480 pigs (1.7%) did not complete the study with 2 removed for humane reasons and 6 due to death. Of those removed, 3 pigs were on the control diet, 2 pigs were from the fish meal diet, and 1 pig from each of the Nutrivance, SPC, and NF8 diets.
From d 0 to 14, pigs fed diets containing Nutrivance or NF8 had greater (P < 0.05) ADG than pigs fed the negative control, high SBM diet (Table 4 ). Pigs fed the diet containing NF8 also had greater (P < 0.05) ADG than pigs fed diets containing SPC or fish meal. The growth response was a result of greater (P < 0.05) ADFI for pigs fed the Nutrivance diet and improved (P < 0.05) F/G for the NF8 diet. Pigs fed the diet containing Nutrivance or NF8 had greater (P < 0.05) BW on d 14 after weaning than pigs fed the negative control diet or diets containing SPC or fish meal.
From d 14 to 24, pigs fed the diets containing fish meal or HP 300 had greater (P < 0.05) ADG than pigs fed the diet containing NF8. Pigs fed NF8 had poorer (P < 0.05) F/G compared with pigs fed all other protein sources. There were no differences in ADFI.
For the entire period when the specialty protein sources were fed (d 0 to 24), pigs fed the diet containing HP 300 had greater (P < 0.05) ADG than pigs fed the negative control high-SBM diet, with the other treatments intermediate. Pigs fed the diet containing HP 300 had improved (P < 0.05) F/G compared with pigs fed all other protein sources except fish meal. Pigs fed the fish meal diet also had improved (P < 0.05) F/G compared with pigs fed the diet containing NF8.
There were no differences in subsequent performance from d 24 to 38 when pigs were fed a common diet. In addition, there were no differences detected in overall (d 0 to 38) performance among dietary treatments.
For pigs fed diets containing Nutrivance, the 0.5 lb advantage in BW over the negative control was maintained to the end of the trial on d 38; however, it was no longer statistically significant. 
